Endophthalmitis following cataract surgery in a high-volume surgery setting is distressing due to the large numbers of patients involved and the resultant publicity issues. Post-surgical or post-traumatic infection with *Enterobacter cloacae* or *Enterobacter aerogenes* has been reported, mostly with dismal results.[@ref1],[@ref2],[@ref3] We report 19 cases of endophthalmitis caused by *Enterobacter amnigenus* : Biogroup II, an organism hitherto unreported in literature.

Case Report
===========

Nineteen of 63 patients, operated in a high-volume cataract surgery setting at a nearby hospital were referred to us with acute onset of redness and decreased vision. At admission, all patients underwent slit-lamp examination, applanation tonometry, dilated fundus evaluation and B-scan ultrasonography.

Our cohort comprised the last few cases operated on day 2 and almost all patients from Day 3 of the surgical \"camp\". All patients had undergone sutureless manual small-incision cataract extraction with single-piece polymethylmethacrylate intraocular lens (IOL) implantation. The only reported intraoperative complication was vitreous loss in two eyes. Of these, one was left aphakic while the other had the IOL implanted in the ciliary sulcus. All patients were on topical gentamycin 0.3% six-hourly, topical prednisolone acetate 1% hourly, homatropine 2% drops three times daily and oral ciprofloxacin 500 mg twice daily.

At presentation [\[Table 1\]](#T1){ref-type="table"}, lid edema, gross corneal edema with severe exudative reaction was seen in all cases \[Figs [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Hypopyon was present in 15 eyes. Relative afferent pupillary defect was noted in all the nine patients who had inaccurate projection of rays. Four patients had raised intraocular pressure. The fundal glow was visible in only one patient. B-scan ultrasonography at admission revealed anterior to mid-vitreous echoes in all patients at 60% gain. A retinal detachment was present in patient number 9. Three patients were found to have hitherto undetected diabetes mellitus.

Diagnostic vitreous tap was done in three patients; one representing those with hypopyon, one without hypopyon and one with severe pain. Eighteen patients were given intravitreal injections of vancomycin (1.0 mg / 0.1 ml saline) and ceftazidime (2.25 mg / 0.1 ml saline). One patient refused surgical intervention (patient no. 7). All patients were continued on oral ciprofloxacin 500 mg twice daily. Topical ciprofloxacin (0.3%) hourly, dexamethasone-chloramphenicol combination hourly and atropine sulphate 1% three times daily were started. Oral acetazolamide 250 mg six-hourly, anti-diabetic and anti-hypertensive medication were used as required.

Vitrectomy could not be performed in any patient due to corneal edema and severe anterior chamber exudative reaction.

All three vitreous samples revealed gram-negative bacilli on smear and profuse growth on culture. The organism was identified as *Enterobacter amnigenus* : Biogroup II. Susceptibility testing (as per the clinical laboratory standards institute)[@ref4] revealed identical sensitivity patterns in all three samples. It was resistant to penicillin, vancomycin, gentamicin, norfloxacin, ciprofloxacin, tetracyclin, chloramphenicol, lomifloxacin, ofloxacin and tobramycin and sensitive to ceftazidime, cefotaxime, imipenem and meropenem.

Intravitreal injections were repeated at 48h intervals. Sixteen patients received four doses, two patients refused the last two doses and one patient refused all surgical intervention. Following the sensitivity report, only ceftazidime was given as the third and fourth doses. In poor responders and those patients who developed corneal infiltrates, the topical antibiotic was changed to ceftazidime (50 mg/ml). Duration of hospitalization was 14 to 18 days depending on their response to treatment.

[Fig. 3](#F3){ref-type="fig"} depicts the vision at admission and discharge. Patients with poorer vision at presentation did worse than those with better vision. Four patients developed corneal infiltrates, which eventually resolved in two patients. The other two resulted in autoevisceration, one a newly detected diabetic who allowed only two intravitreal injections and the other who refused any surgical intervention.

Five out of 19 eyes regained 20/200 or better vision [\[Table 1\]](#T1){ref-type="table"} within 18 days even without vitrectomy. The globe was preserved in 17 patients. All the diabetics and patients having only two or less intravitreal injections performed poorly.

Discussion
==========

Gram-negative endophthalmitis is a devastating complication following cataract surgery. *Pseudomonas* is the commonest gram-negative causative organism.[@ref5],[@ref6] Successful management depends on rapid recognition and prompt intervention.[@ref7] Vitreous tap for smear and culture, followed by immediate intravitreal administration of broad-spectrum antibiotics and, a vitrectomy if indicated is the current standard of care. Although most patients in this series qualified for immediate vitrectomy according to the Endophthalmitis Vitrectomy Study protocol,[@ref8] this was deferred due to severe stromal edema obscuring the view.

High-volume surgery still has a role in reducing the cataract load in India.[@ref9] When endophthalmitis occurs in these settings, every effort should be made to trace the source of infection. Ideally, the efficacy of the sterilizer using test strips, sterility of the air using settle plates and culturing of the swabs, instruments and remaining fluids should be done. In another series of endophthalmitis caused by *Entrobacter* species, inadvertent use of unsterilized swabs was found to be responsible.[@ref2] Investigation into the outbreak however, could not be done fully as the patients came from an independent center. The actual containers of fluids used had been discarded immediately following the surgeries. Only unopened containers from the batch of viscoelastic and intraocular fluids used for the surgeries were provided for culture. These were microbiologically sterile. The causative organism, *Enterobacter amnigenus* isolated in our series, is an environmental pathogen[@ref10] and normally results in infection only if inoculated in high doses. This implies a serious breach of aseptic measures during surgery in these patients.

Lack of follow-up after discharge was another limitation of our study. The patients were absorbed into the referral system of the neighboring state to which they belonged and could not be subsequently followed up by us.

The similar clinical presentation and the fact that all three samples grew the same rare organism, of identical subtype and identical sensitivity patterns, strongly suggests that this organism was responsible for the entire epidemic.

As highlighted by this report, investigating outbreaks of endophthalmitis even in a high-volume surgical setup thus becomes important from the diagnostic, therapeutic and public health point of view.
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